Claims 



1. A device for performing a needleless hypodermic injection of a liquid medication contained 
in the device, said device comprising pyrotechnical means for generating within the device a pressure 
necessary for injecting the medication, said device comprising ignition means for igniting a 
propellant contained in said device, said ignition means comprising 

an impact initiated primer material and a firing pin for striking said primer material, said 
primer material being so positioned with respect to said propellant that when the firing pin strikes 
the primer material the hot products of combustion of said primer material ignite said propellant. 

2. The device according to claim 1, wherein the impact initiated primer material is contained in 
a hollow rim of a shell case and the firing pin is adapted for crushing the rim at one point when 
actuated. 

3. The device according to claim 1, wherein the impact initiated primer material is part of a 
centerfire primer arrangement consisting of a deformable cup, an anvil, and primer material, in 
which arrangement the firing pin indents the cup and crushes the primer material against the anvil 
when actuated. 

4. The device according to claim 1, wherein ignition of the primer material alone produces 
sufficient gas volume and pressure that no additional propellant is needed for performing an 
injection with the device. 

5. The device according to claim 1, wherein ignition of the primer material produces a first, fast 
high pressure pulse that starts the injection, and at the same time ignites a slower burning propellant 
that provides over a longer duration a lower pressure for completing the injection. 

6. The device according to claim 1, wherein said primer material is contained in a container 
sealed with a frangible closure that excludes contact of the primer material with water vapor prior to 
use of the device. 
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7. The device according to claim 2, wherein the open end of the shell case is sealed with a 
frangible closure that excludes penetration of water vapor into the shell case prior to use of the 
device. 

8. The device according to claim 2, wherein at least a portion of the propellant is contained 
within the shell case. 

9. The device according to claim 7, wherein a portion of the propellant within the shell case has 
properties which are different from the properties of a portion of the propellant outside the shell 
case. 

10. The device according to claim 3, wherein the primer material is sealed with a frangible 
closure that excludes contact of the primer material with water vapor prior to use of the device. 

11. The device according to claim 1, said device further comprising 

(a) a housing, 

(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 
unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection oudet, and 

(c) a second chamber within said housing, said second chamber containing a propellant, 
said first chamber comprising two zones, a first zone containing said medication unit and a 

second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection oudet. 

12. The device according to claim 1 1, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 
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13. The device according to claim 1, said device further comprising 

(a) a nozzle body, and 

(b) a rigid housing, 

said housing having a first open end adapted to receive and be connected with the nozzle 
body and a second closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 

a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 

said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, and 

said nozzle body having at its outer end an orifice which is the outlet of a channel for ejecting 
said medication out of said chamber when a gas pressure generated by ignition of said propellant is 
applied to said second deformable diaphragm and thereby to said first deformable diaphragm. 

14. The device according to claim 13, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

15. The device according to claim 13, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 

16. The device according to claim 13, without said second deformable diaphragm. 

17. The device according to claim 1, said device further comprising 

(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outiet orifice, 

(c) a propellant zone where said propellant is located within said device, 
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(d) a channel that fluidically connects said propellant zone with said medication zone, and 

(e) piston means slidably arranged within said channel, so that upon ignition of said 
propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the outlet orifice of 
said nozzle. 

18. A device for performing a needleless hypodermic injection of a liquid medication contained 
the device, said device including pyrotechnical means for generating within the device a pressure 
necessary for injecting the medication, said device comprising ignition means for igniting a 
propellant contained in said device, said ignition means comprising 

(a) a first body having a cavity, said cavity having an outlet through which the interior of the 
cavity is fluidically connected with a zone within the device where said propellant is located, said first 
body being deformable by bending it, 

(b) a second body arranged within said cavity so that a portion of the outer surface of the 
second body is spaced from a portion of the inner surface of said first body, said second body being 
to some extent elastically deformable by bending it, but adapted to be broken when that bending 
exceeds a predetermined threshold value, and 

(c) said portion of the outer surface of the second body and said portion of the inner surface 
of said first body facing each other and one or both of those surface portions being coated with an 
impact sensitive pyrotechnic material, whereby an impact of said surface portions on each other 
caused by breaking the second body by bending of the first body and thereby bending of the second 
body beyond said threshold value ignites said impact sensitive pyrotechnic material and the products 
of this ignition ignite the propellant. 

19. A device for performing a needleless hypodermic injection of a liquid medication contained 
in the device, said device including pyrotechnical means for generating within the device a pressure 
necessary for injecting the medication, said device comprising ignition means for igniting a 
propellant contained in said device, said ignition means comprising 
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(a) a tube having a closed end and an open end through which the interior of the tube is 
fluidically connected with a zone within the device where said propellant is located, said tube being 
deformable by bending it, and 

(b) a breakable rod arranged within said tube so that a portion of the outer surface of the rod 
is spaced from a portion of the inner surface of said tube, said rod being to some extent elastically 
deformable by bending it, but adapted to be broken when that bending exceeds a predetermined 
threshold value, 

said portion of the outer surface of the rod and said portion of the inner surface of said tube 
facing each other and one or both of those surface portions being coated with an impact sensitive 
pyrotechnic material, whereby an impact of said surface portions on each other caused by breaking 
the rod by bending of the tube containing the rod beyond said threshold value ignites said impact 
sensitive pyrotechnic material and the products of this ignition ignite the propellant. 

20. The device according to claim 18, wherein the oudet of the cavity is sealed with a frangible 
closure that excludes penetration of water vapor into said cavity prior to use of the device. 

21. The device according to claim 19, wherein the open end of said tube is sealed with a frangible 
closure that excludes penetration of water vapor into the interior of said tube prior to use of the 
device. 

22. The device according to claiml8, wherein a secondary ignition material is provided and 
located outside of said cavity and near the oudet of the cavity, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant. 

23. The device according to claim 18, wherein a secondary ignition material is provided and 
located inside of said cavity and near the oudet of the cavity, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant 
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24. The device according to claim 18, wherein one of those surface portions which face each 
other is coated with an impact sensitive pyrotechnic material and the other is coated with a 
secondary ignition material. 

25. The device according to claim 18, wherein one or both of those surface portions which face 
each other is coated with a layer of an impact sensitive pyrotechnic material and a layer of a 
secondary ignition material. 

26. The device according to claim 19, wherein a secondary ignition material is provided and 
located outside of said tube and near the outlet of said tube, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant. 

27. The device according to claim 19, wherein a secondary ignition material is provided and 
located 7inside of said tube and near the outlet of said tube, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant. 

28. The device according to claim 19, wherein one of those surface portions which face each 
other is coated with an impact sensitive pyrotechnic material and the other is coated with a 
secondary ignition material. 

29. The device according to claim 19, wherein one or both of those surface portions which face 
each other is coated with a layer of an impact sensitive pyrotechnic material and a layer of a 
secondary ignition material. 

30. The device according to claim 18, said device further comprising 
(a) a housing, 
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(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 
unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection outlet, and 

(c) a second chamber within said housing, said second chamber containing a propellant, 
said first chamber comprising two zones, a first zone containing said medication unit and a 

second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection outlet. 

31. The device according to claim 30, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 

32. The device according to claim 18, said device further comprising 

(a) a nozzle body, and 

(b) a rigid housing, 
said housing having 

a first open end adapted to receive and be connected with the nozzle body and a second 
closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 

a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 
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said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, 

said nozzle body having at its outer end an orifice which is the outlet of a channel for ejecting 
said medication out of said chamber when a gas pressure generated by ignition of said propellant is 
applied to said second deformable diaphragm and thereby to said first deformable diaphragm. 

33. The device according to claim 32, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

34. The device according to claim 32, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 

35. The device according to claim 32, without said second deformable diaphragm. 

36. The device according to claim 18, said device further comprising 

(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outlet orifice, 

(c) a propellant zone where said propellant is located within said device, 

(d) a channel that fluidically connects said propellant zone with said medication zone, and 

(e) piston means slidably arranged within said channel, so that upon ignition of said 
propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the outlet orifice of 
said nozzle. 

37. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 
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(a) a first body having a cavity, said cavity having an oudet through which the interior of the 
cavity is fluidically connected with a zone within the device where said propellant is located, the 
tubular portion of said first body being deformable by a localized impact from one side, 

(b) a solid anvil arranged within said tube so that a portion of the outer surface of the anvil 
is spaced from a portion of the inner surface of said tube, and 

(c) means for effecting a mechanical impact on a spot of the outer surface of said first body, 
said portion of the outer surface of the anvil and said portion of the inner surface of said tube facing 
each other and one or both of those surface portions being coated with an impact sensitive 
pyrotechnic material, whereby an impact of said surface portions on each other effected by said 
means for effecting a mechanical impact ignites said pyrotechnic material and the products of this 
ignition ignite the propellant. 

38. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising 

a) a zone within the device where a propellant is located, and 

b) ignition means for igniting said propellant, said ignition means comprising 
(b.l) a hollow body having a cavity, said cavity having an outlet through which the interior 

of the cavity is fluidically connected with said zone where the propellant is located, a portion of said 
first hollow body being deformable by a localized impact from one side, a portion of the inner 
surface of the hollow body being coated with an impact sensitive pyrotechnic material, and 

(b.2) means for effecting a mechanical impact on a spot of the outer surface of said 
hollow body, said spot lying on a point of the outer surface of said hollow body which is opposite to 
said portion of the inner surface which is coated with an impact sensitive pyrotechnic material, 
whereby an impact of said spot caused by actuation of said impact effecting means ignites said 
impact sensitive pyrotechnic material and the products of this ignition ignite the propellant. 
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39. The device according to claim 37, wherein said means for effecting a mechanical impact 
comprise a spring mechanism which is arranged for impacting on said spot when a trigger releases a 
latch. 

40. The device according to claim 38, wherein the outlet of the cavity is sealed with a frangible 
closure that excludes penetration of water vapor into said cavity prior to use of the device. 

41. The device according to claim 37, wherein a secondary ignition material is provided and 
located outside of said cavity and near the outlet of the cavity, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material an thereby increase the 
amount of hot material for igniting the propellant. 

42. The device according to claim 38, wherein a secondary ignition material is provided and 
located inside of said cavity and near the outlet of said cavity, so that products of combustion of the 
impact sensitive pyrotechnic material ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant. 

43. The device according to claim 39, wherein one of those surface portions which face each 
other is coated with an impact sensitive pyrotechnic material and the other is coated with a 
secondary ignition material. 

44. The device according to claim 37, wherein one or both of those surface portions which face 
each other is coated with a layer of an impact sensitive pyrotechnic material and a layer of a 
secondary ignition material. 

45. The device according to claim 38, said device further comprising 

(a) a housing, 

(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 



unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection outlet, and 

(c) a second chamber within said housing, said second chamber containing a propellant, 

said first chamber comprising two zones, a first zone containing said medication unit and a 
second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection outlet. 

46. The device according to claim 45, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 

47. The device according to claim 37, said device further comprising 

(a) a nozzle body, and 

(b) a rigid housing, 

said housing having a first open end adapted to receive and be connected with the nozzle 
body and a second closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 

a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 

said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, 
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said nozzle body having at its outer end an orifice which is the oudet of a channel for 
ejecting said medication out of said chamber when a gas pressure generated by ignition of said 
propellant is applied to said second deformable diaphragm and thereby to said first deformable 
diaphragm. 

48. The device according to claim 47, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

49. The device according to claim 47, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 

50. The device according to claim 47, without said second deformable diaphragm. 

51. The device according to any of claim 37, said device further comprising 

(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outlet orifice, 

(c) a propellant zone where said propellant is located within said device, 

(d) a channel that fluidically connects said propellant zone with said medication zone, and 
(e) piston means slidably arranged within said channel, so that upon ignition of said 

propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the outlet orifice of 
said nozzle. 

52. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 
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(a) a pair of hypergolic members formed by a first and a second hypergolic member which 
are contained within the device, but separated from each other, 

said hypergolic members being able to chemically react with each other when brought into 
contact with each other and which thereby generate heat for igniting said propellant, and 

(b) means for bringing said first and a second hypergolic member into contact with each 

other. 

53. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 

(a) a first tube having a closed end and an open end through which the interior of the tube 
is fluidically connected with a zone within the device where said propellant is located, said tube being 
deformable by bending it, and 

(b) a second tube closed at both ends and arranged within said first tube so that at least a 
portion of the outer surface of the second tube is spaced from a portion of the inner surface of said 
first tube, said second tube being breakable by bending the first tube when that bending exceeds a 
predetermined threshold value, 

said second tube containing a first member of an hypergolic pair, and 

(c) a second member of an hypergolic pair contained in a space between the inner surface of 
the first tube and the outer surface of the second tube, whereby when said second tube is broken by 
bending of the first tube beyond said threshold value the first member and the second member of the 
hypergolic pair contact each other and their chemical reaction causes an ignition and the products of 
this ignition ignite the propellant. 

54. The device according to claim 53, wherein the outlet of the first tube is sealed with a 
frangible closure that excludes penetration of water vapor into said first tube prior to use. 
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55. The device according to claim 53, wherein a secondary ignition material is provided and 
located outside of said first tube and near the outlet of the first tube, so that products of combustion 
of the hypergolic pair ignite the secondary ignition material and thereby increase the amount of hot 
material for igniting the propellant. 

56. The device according to claim 53, wherein a secondary ignition material is provided and 
located inside of said first tube and near the outlet of said first tube, so that products of combustion 
of the hypergolic pair ignite the secondary ignition material and thereby increase the amount of hot 
material for igniting the propellant. 

57. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 

(a) an elongated container having a closed end and an open end through which the interior 
of the container is fluidically connected with a zone within the device where said propellant is 
located, said container being deformable by bending it, 

(b) a first tube closed at both ends and arranged within said container, said first tube 
containing a first member of an hypergolic pair, and 

(c) a second tube closed at both ends and arranged within said container, said second tube 
containing a second member of an hypergolic pair, 

said first and second tubes being breakable by bending the container when that bending 
exceeds a predetermined threshold value, whereby when the first and second tubes are broken by 
bending of the container beyond said threshold value the first member and the second member of 
the hypergolic pair contact each other and their chemical reaction causes an ignition and the 
products of this ignition ignite the propellant. 

58. The device according to claim 57, wherein the outlet of said container is sealed with a 
frangible closure that excludes penetration of water vapor into said first tube prior to use. 
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59. A device according to claim 57, wherein a secondary ignition material is provided and 
located near the breaking points of said first and second tubes, so that products of combustion of the 
hypergolic pair ignite the secondary ignition material and thereby increase the amount of hot 
material for igniting the propellant. 

60. The device according to claim 57, wherein a secondary ignition material is provided and 
located outside of said container and near the outlet of said container, so that products of 
combustion of the hypergolic pair ignite the secondary ignition material and thereby increase the 
amount of hot material for igniting the propellant. 

61. The device according to claim 57, wherein a secondary ignition material is provided and 
located inside of said container and near the outlet of said container, so that products of combustion 
of the hypergolic pair ignite the secondary ignition material and thereby increase the amount of hot 
material for igniting the propellant. 

62. The device according to claim 52, said device further comprising 

(a) a housing, 

(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 
unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection outlet, and 

(c) a second chamber within said housing, said second chamber containing a propellant, 
said first chamber comprising two zones, a first zone containing said medication unit and a 

second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection outlet. 
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63. The device according to claim 62, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 

64. The device according to claim 52, said device further comprising 

(a) a nozzle body, and 

(b) a rigid housing, 

said housing having a first open end adapted to receive and be connected with the nozzle 
body and a second closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 

a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 

said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, 

said nozzle body having at its outer end an orifice which is the outlet of a channel for 
ejecting said medication out of said chamber when a gas pressure generated by ignition of said 
propellant is applied to said second deformable diaphragm and thereby to said first deformable 
diaphragm. 

65. The device according to claim 64, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

66. The device according to claim 64, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 
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67. The device according to claim 64, without said second deformable diaphragm. 

68. The device according to claim 52, said device further comprising 

(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outlet orifice, 

(c) a propellant zone where said propellant is located within said device, 

(d) a channel that fluidically connects said propellant zone with said medication zone, and 
(e) piston means slidably arranged within said channel, so that upon ignition of said 

propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the outlet orifice of 
said nozzle. 

69. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 

(a) a rotatable body, 

(b) a stationary body, 

(c) means for pressing at least a portion of said rotatable body against said stationary body, 
a portion of the outer surface of said rotatable body being thereby in contact with said stationary 
body and 

at least a part of said portion of the outer surface of said rotatable body or at least a part of 
the outer surface of said stationary body being coated with a combustible mixture that bursts into 
flame when activated by friction, 

(d) locking means that when locked prevent rotation of said rotatable body, and 

(e) means for rotating said rotatable body when said locking means are unlocked, said 
rotation causing a friction of said combustible mixture against an outer surface of said stationary 
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body or an outer surface of said stationary body and thereby ignition of said mixture, the products of 
this ignition igniting the propellant. 

70. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said ignition means comprising 

(a) a rotatable body, 

(b) a stationary body, 

(c) means for pressing at least a portion of said rotatable body against said stationary body, 
a portion of the outer surface of said rotatable body being thereby in contact with said stationary 
body and 

at least a part of said portion of the outer surface of said rotatable body being coated with a 
first member of an hypergolic pair, and at least a part of the outer surface of said stationary body 
being coated with a second member of an hypergolic pair, 

(d) locking means that when locked prevent rotation of said rotatable body, 

(e) means for rotating said rotatable body when said locking means are unlocked, said 
rotation bringing said first and second hypergolic member into contact with each other, thereby 
causing their chemical reaction and a resulting ignition, the products of this ignition igniting the 
propellant. 

71. The device according to claim 69, wherein said rotatable body and said stationary body are 
in a zone closed by a frangible closure that protects coatings on those bodies against effects of 
humidity. 

72. The device according to claim 69, wherein a secondary ignition material is provided and 
located near to the zone where the rotatable body and the stationary body contact each other. 
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73. 



The device according to claim 69, said device further comprising 



(a) a housing, 

(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 
unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection outlet, and 

(c) a second chamber within said housing, said second chamber containing a propellant, 
said first chamber comprising two zones, a first zone containing said medication unit and a 

second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection outlet. 

74. The device according to claim 73, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 

75. The device according to claim 69, said device further comprising 

(a) a nozzle body, and 

(b) a rigid housing, 

said housing having a first open end adapted to receive and be connected with the nozzle 
body and a second closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 
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a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 

said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, 

said nozzle body having at its outer end an orifice which is the outlet of a channel for 
ejecting said medication out of said chamber when a gas pressure generated by ignition of said 
propellant is applied to said second deformable diaphragm and thereby to said first deformable 
diaphragm. 

76. The device according to claim 75, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

77. The device according to claim 75, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 

78. The device according to claim 75, without said second deformable diaphragm. 

79. The device according to claim 69, said device further comprising 

(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outlet orifice, 

(c) a propellant zone where said propellant is located within said device, 

(d) a channel that fluidically connects said propellant zone with said medication zone, and 
(e) piston means slidably arranged within said channel, so that upon ignition of said 

propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the oudet orifice of 
said nozzle. 
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80. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said device further comprising 

(a) a housing which is so configured and dimensioned that it is adapted to withstand or 
uptake alone, i.e. by itself, said predetermined internal pressure value, 

(b) a first chamber within said housing, said first chamber containing a medication unit 
configured and dimensioned to store a volume of liquid medication to be injected, said medication 
unit having a first region and a second region that are in liquid communication with each other, said 
first region being deformable and said second region having an ejection outlet, 

(c) a second chamber within said housing, said second chamber containing a propellant, 
said first chamber comprising two zones, a first zone containing said medication unit and a 

second zone which is in communication with said second chamber, so that upon ignition of the 
propellant in the second chamber gas generated thereby expands into said second zone of said first 
chamber, exerts pressure on and deforms said deformable first region of said medication unit and 
thereby causes ejection of said liquid medication through said ejection outlet, and 

(d) ignition means comprising a piezoelectric spark generator. 

81. The device according to claim 80, wherein said propellant is contained in a propellant 
chamber having a wall which has a zone of reduced thickness which upon ignition of said propellant 
bursts and thereby forms an opening of said wall when gas pressure within the propellant chamber 
exceeds a predetermined value. 

82. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said device further comprising 



(a) a nozzle body, and 

(b) a rigid housing, 

said housing having a first open end adapted to receive and be connected with the nozzle 
body and a second closed end, 

the interior of said housing defining a chamber which extends between said open end and 
said closed end of the housing, said chamber being adapted to receive 

a first deformable diaphragm which together with a cavity of said nozzle body forms a 
medication chamber suitable for receiving a predetermined amount of a medication, and 

a second deformable diaphragm a portion of which extends around a portion of said first 
deformable diaphragm, 

said second deformable diaphragm and said housing forming together a chamber for 
receiving a propellant and means for igniting said propellant, 

said nozzle body having at its outer end an orifice which is the outlet of a channel for 
ejecting said medication out of said chamber when a gas pressure generated by ignition of said 
propellant is applied to said second deformable diaphragm and thereby to said first deformable 
diaphragm 

said means for igniting said propellant comprising a piezoelectric spark generator. 

83. The device according to claim 82, wherein said nozzle body and said housing are integrally 
built as a single-piece element and are made of one and the same material. 

84. The device according to claim 82, further comprising venting means for venting of the space 
comprised between the first deformable diaphragm and the second deformable diaphragm. 

85. The device according to claim 82, without said second deformable diaphragm. 

86. A device for performing a needleless hypodermic injection of a liquid medication contained 
in a medication unit within the device, said device including pyrotechnical means for generating 
within the device a pressure necessary for injecting the medication, said device comprising ignition 
means for igniting a propellant contained in said device, said device further comprising 
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(a) a rigid medication container having a medication zone for receiving said liquid 
medication, 

(b) a nozzle in fluidic communication with said medication zone, said nozzle having an 
outlet orifice, 

(c) a propellant zone where said propellant is located within said device, 

(d) a channel that fluidically connects said propellant zone with said medication zone, 

(e) piston means slidably arranged within said channel, so that upon ignition of said 
propellant gas pressure generated by combustion of the propellant causes displacement of said piston 
means which then exert pressure on said liquid medication and eject it through the outlet orifice of 
said nozzle and 

(f) ignition means for igniting said propellant, said ignition means comprising a 
piezoelectric spark generator. 

87. A device for performing a needleless hypodermic injection of a liquid medication according 
to any of the preceding claims, wherein said propellant is a one-piece propellant pellet. 

88. The device according to claim 87, wherein an ignition layer is in contact with or is an 
integral part of said one-piece propellant pellet. 

89. The device according to claim 87, wherein said propellant is an array of one-piece 
propellant pellets having each a predetermined shape, a predetermined chemical composition and a 
predetermined relative position within the array. 

90. The device according to claim 89, wherein an ignition layer is in contact with or is an 
integral part of said array of one-piece propellant pellets. 
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